
Figures



l

4" CORRUGATED PERFORATED
vV-- WATER COLLECTION PIPING

vV

vV
V

~LE----

1 .5x

18.0x

I I I I I 10'-0"

I I I I I I A I I ~ I Ia I R N A
~==~~ =.1.- ~=-.L~=-L =~1

~I
I

IT i9.5x
I~

E SALE \

I
I II J'-..t--->--CATCH BASIN wi

1- 3"x3" ,GRATING
II

II

II

II x
l$.pxf-<l~

x
18.0x 0;:0

19.5x

\ l\
19.5x

O
l~ ,

12" SDR 35 DRAIN PIPE

~STORMWA TER SUMP
LOCATrON TO BE DETERMINED IN THE FIELD
(SEE DETAILS ON SHEET 15)

-0"x2'-0" HIGH
J CONCRETE PAD

2" BALL VALVE AT END\T .~
OF EACH HEADER TO .~

DRAIN ANY CONDENSATION

6" WATER COLLECTION PIPE
B

= LOWER ZONE PIPING
UPPER ZONE PIPING

Scale Date

1"=15' Feb 2009

30
ANDERSON· MULHOLLAND

& ASSOCIATES, INC.
WHITE PLAINS,'NEW YORK

SAN .JUAN. PUERTO RICO

feet
I

Figure 1
PLAN OF TEMPORARY

UNIT

Bristol-Myers Squibb Manufacturing Company
Humacao, Puerto Rico



PERIMETE

STOR

-

••
x21.S

T
STORMWATER CONVEYANCE

x21.S

x20.0 10' 8'O.C. • 4' 8'O.C.
I I ..~

I II I ~ I i I I I
I : I : ~ : I : I : I : I : I :
i d==~l=~JL=~J=~=l~=l~=J~==
~ I I I I
I ~ I I I

II I i I
J I ~ I I
I I ~ I I• I I w I I
I I

0..

1 I0
0 -'x20.3 I ! Vl I II I

S I i I Ico

I I
40PE11-2t

,~
!
I I I, I I ~ I I

u I I ~ I I
I

u
I I w I IN 0..

I " I I 0 I Iu -'u Vl; : I I I I I
~ ~d ==FI= =+= b= =t= oJ =9= =1===F =b=9= =J ===+= =
I , .t V I I I , I i I I ! I I ,

i
I I I

i
I I I I I I I I I I I

I I I I I I I I
I I I I I I I I
I I I I I I I I

I I I I I I I I I I I I I I I Ix20.0

x21.S

/ STO MWA ER ON'v1
...

x21.S /
'1 I T •.......... "

R R"'I"" WAL~J

~ -" pve BALLVALVE(TYP.),J
BLOWER MANIFOLD SYSTEM ~ f-~'(ft- REINF

MWATER CONTROL BERM 3" SCH 40 PVC HEADER rr uLd '--'

12S' 0"

SOIL BLOWER A SOIL BU

LEGEND:

Scale

1



PERIf.4ETERRETAININGWALL

10'-0"

STORMWATERCONTROL BERM

3" CRUSHED STONE (3/4" SIZE
TYP.)

I" CORRUGATEDPERFORATED
VATERCOLLECTIONPIPE SEE
IETAlLL'U

~
COVER

2"x6"x8'-0" P,T. INSTALlED WITH
2" GAP BETWEENEACH BOARD TO
ALLOW FOR RAIN WATER RUN-OFF

2" PVC PIPE 4"x4" P.T. BLOCK BETWEEN
2" PIPES SECUREO TO
(2) 2"x8" P.T. BLOCKING

>-----------+~ct__bL-+_------___,~BELOW 60 mil FML

BOLTS WITH
3'-0" CENTERS

. INSTALLED WITH
, EACH BOARD TO
l WATER RUN-OFF
'ER

DETAIL
SCAlE: NTS

lNE

) PIPE

:>-
BIOPILE SIDE

12"

~ #4 @ 12"
I:...

3 .J1 4tr
CONT.

~.

T:...

:"

N

.'

3'-6"

Scale Date

1'-0·

None Feb 2009

TYPICAL SECTION 7

BIOPILE RETAINING WALL

Figure 2
CROSS SECTION AND DETAILS

s- OF TEMPORARY UNIT

Bristol-Myers Squibb Manufacturing Company
. HUMACAO. PUERTO RICO

Anderson - Mulholland
& ASs~lates. lne.

WJ.fTE PLAINS, NEW YORK

SAN JUAN, PUERTO RICO



PERIMETER RETAINING WALL

FLOW CONTROL VALVE AND

3/8" MONITORING POR~
SEE DETAIL ~

STORMWATER CONTROL BERM

AERATION BLOWER SKID

BOLTED TO CONCRETE PAD

COVER

10%

2"d" FLD.lBLE CONNECllON (TYP.) '0

I'c

40 PVC PIPE
3". CORRUGATED PE SLOTIED
PERFORATED PIPE! w/RLTER SOCK
(UPPER AND LOWER AERAllON
PIPE)

COVER

3/8"0 x 4" L
WASHER INSTA

2"x6"xE
2" GAP
ALLOW
COMPO~

2"x6"

CONe.

6'-0",6'-0"'1 '-0" REINFORCED
~p'~~ETE PAD w1#4 REBAR AT

COVER

OVERLAP 4' MAX.

2",6",8'-0" P.T. INSTALLED WlllH
2" GAP BETWEEN EACH BOARD TO
ALLOW FOR RAIN WATER RUN-OFF
COMP05TED COVER

1/2" 55 WOOD sent

40 =vc PIPE

5/8" TAPE'
RUBBER PL

4' MAX.

2" sea 40 =vc PIPE

12" (TYP.)

\ 3/8" HOLE DRl (MONITORING P

#2 FLAT -UNK PLUMBERS
CHAIN (TYP.)

BALL VALVE

(2) 2",8" P.T.

DETAIL
SCAl..E: NTS

DETA.ll
SCALE: NTS

.RED. rvc BUSHING

3" 5eH. 40 rvc HEADER
BALL VALVE

TOP OF STORMWATER CON1:ROL BERM sea. 40



Attachment A
Engineering Drawings

of Temporary Unit



NEW BIOPILE

,,

-ow_i ....". •.,. .\,

Do

CJ

1TO)

[.;::.,}:-.".:J I\DMINISIRI\IION

t~ PliAR~ACFUIICAI

~ BULK CllfMICAL

·j(IAlOI~f ) II
An~:,i('I'S()n Mylholltmd t. A:i:SQC~t(t~

PIPERACK

THIS DOCUMENT IS THE PROPERTY OF BRISTOL-MYERS
SQUIBB CO. AND THE INFORMATION CONTAINED HERE IS
CONS!OEREO CONFIDENTIAL THIS DOCUMENT IS NOT TO
BE USED, REPRODUCED OR DISCLOSED IN WHOLE OR IN

PART WITHOUT THE PRIOR WRITTEN PERMISSION OF
8RISTOL-MYE~S SQUIBB CO. IN EACH INSTANCE.

Ap prove d by

III",/ddlJY

Orofltt mn/dd/YJ

"HilI ~d I Y Y

IIIl11/dd/,y

QUJlit, A,ssunntt •.n/dd/yy

,.
dlstr;ption "

till, SITE PLAN

'''I," SOIL REMOVAL AND REMEDIATION

SCALE:

(AD F I L E NAME

SHEET. :

G-101DA TE. 04110112

PRJ HGR:

DES I GNER:
VENDOR NAME,
VENDOR PROJECT NUMBER:

AUTHOR:

DISC I Pli NE:

SYSTEM:

SYSTEM ••

e c u I PNENT



/

Fr
l

-[] i

D

/
0')

oO::Jd
[EEl
C.c.:::J
o I,:.~.."t"'" 0I

I

J.
~
I

0

[I 'J j
~

1-FORMER PROCESS BLDG,

LEGEI'---JD

J

26-DEWATERING BLDG,
27-FORMER CALORIC-I INCINERATOR
28-
29-FORMER PROCESS BLDG,

30-ENG, & MAlNT, OFFICE

31-SPILL COLLECTION SYSTEM
32-COOLING TOWERS

34-DRUM MANAGEMEN"\ FAC,

36- TRANE INCINERATOR
37-WAREHOUSE BLDG"
38-FORMER ENG. & MAINT. SHOP/OFFICE
39-FORMER CALORIC-II; INCINERATOR
40-FORMER SOLID INCINERATOR
41-PHARMACEUTICAL BLDG,

SOLID DOSAGE FORMS
42-DRUM STORAGE FACILITIES
43-RECYCLING COLLECTION BUILDING

45A-EAST SIDE COOLING TOWERS
45B-WEST SIDE COOLING TOWERS

46A-SANITARY SEWER MONITORING STt
46B-STORM SEWER PUMPING/MONITOR
47-FORMER REGENERATIVE THERMAL
48-FORMER THERMAL OXIDIZER UNIT:

2-FORMER PROCESS BLDG,

16A-FIRE WATER PUMP HOUSE
16B-FIRE WATER PUMP TANK
17 -QUALITY CONTROL BLDG.
18- LO,D. & PILOT PLANT LAB.
19- TEMPORARY LAB, FACILITIES
20-FIRE WATER LAGOONS
21-ELECTRICAL SUB-STATIONS

A-38 KVA. MAIN SUB-STATION
A' -BLDG, NO. 29
B-BLDG, NO, 5
C-WASTE TREATMENT
D-Q,C, & LLVE. BLDG.
E-SALTY WASTEINCINERATOR
F-BLDG, NO, 1
G-c'T, & CHILLER AREA

23-FORMER SOLVENT TANK FARM

3-FORMER PROCESS BLDG,

4-FORMER PHARMACEUTICAL BLDG,

5-BULK PROCESS BLDG,

6-PHARMACEUTICAL BLDG,
SOLID DOSAGE FORMS

7-ADMINISTRATION BLDG.
8-UTILITIES BLDG,
9-FORMER WAREHOUSE & TRAINING ROOM

IO-DRUM STORAGE BLDG,
11-S0LV, REC, CONTROL BLDG,
12-FORMER SPARE PARTS WAREHOUSE BLDG,.
13-WASTE TREATMENT LAB. BLDG,
14-WEST GUARD HOUSE
15-EAST GUARD HOUSE

15A-NORTH GUARD HOUSE

24-FORMER TANK FARM DIKES
25-WATER WELLS

25,6-DRUM STORAGE
25,7-BLDG. NO, 7
25.8-BLDG, NO. 6
25,10-BLDG, NO. 9
25,12-NORTH EAST PLANT



,n'_ " PERIMETER REl'AlNING WALL

(/'ff'i:-'''~,-,-L $-101

, ,
- , '~0c~;'" ,

(elJJ""'~!i~socm~:-:'~{'''''. •'. ~'.~.~~".,!:'J; ; ••..,0("••. t:: '. : . "~"~\':(.>.''':':'~'':'..('':.•

'«'1'«'1'«'1'«'1'«'1'«'1'1(7.«'«'1'1;>' «'I'~=~ «'1'«'1'«'1"0-t00000>-~);,00000~~~. >-~000>-~
EXISnNG COMPACTED
SUBGRADE

THIS DOCUMENT IS TI£ PROPERTY or 9RlSTOL.-J.rYERS
4" CORRUGAnEDPERFORATED 3" CRUSHED STONE (3/4" SIZE SOUIBB co. AND 1HE INfORIo4A.llON CONT,t,INED HERE IS

CONSIDERED CONADENlW.. 'THIS DOCUMENT IS NOT TOWAnER couzcnox PIPE SEE TYP,) BE lISED, REPRODUCED OR DtSCLOSED IN WHOLE OR IN
DEl'AlL@ PART WITHOUT THE PRIOR WRITTEN PERMISSION OF

BRISTOl-t.CYERS SOUIBB co. IN EACH INSTANCE.So101

Appr o ¥I! d by

{w.t •.•• r It,_,."ftl." •• ..,.~ f 1r

Craftl' IIIl11i4H"

2" TO 3" COARSE

~"~ 'r a j I C I "'~ ••• ' •• 'd.'"
3/8" CRUSHED STONE 4" THICK 4" CORRUGATED PERFORATED

;.;,:<":;.~,<,,,C:'~;[l(;,<;'>.';' .~"~:~:"~~.~;:'~':;':~,,, ] [ft ,I~. tr , ••• H,,,, Gtr •• /O'fn

J-

¥~~

,...
Q~II It 1 .•.•s. r '11(, •• 'i'd/"

IC ABOVE ,... ;,.
CRUSHED ~ k:~ ~ I':(LAP 18") "I<

\60 mil LLDPE

Li::JDETAIL
SCALE, NTS

~

6"

BIOPILE SIDE n
F

#4 @ 12" r- GROUND LEVEL'" 'O/llVl» 'O'OOa:lllUfIIEDHoIC •••••.. uI'- ~.. • d a I • '"01,11,,, 'r3 # 4
~ CONT,

~ -"

IMETER 5., ptn
~INING rI ":" : Ii'· I-~.~\';."'r:=. ::::l~it bL ..

I

!5 '1'[ Jr'1
:..

I- u:.,
t t tte STRUCTURAL PlAN AND DETAILS

~ • • ,., c---t
Ll 'flJut SOIL REMOVAL AND REMEDIATION:. #4 @ 12"

r- E/W u,I •••

SHEET I,
2'-0' s" 1'-0" DATE , 04/10112 50101

SeAL! .
PRJ HGA: CAD FILE NAME
DES I GNER·
VENDOR NAME
VENDOR PROJECT NUM8ER,

.r-6" "lITHOR,

DISC I PL I NE
SYSTEM:

SYSTEM' :

~

[QU I PMEHT·TYPICAL SECTION
BIOPILE RETAINING WALL

I)



PERIMETER RETAINING WALL

STORMWATER CONTROL BERM

60 m

SECTION BIOPILE ~
SCAI.£o ms 10

1
5-10 FILTE

AND
STm

,

c--------"""'/-/ ...------::::::..
0..:= •.

1
5-10

BIOPILE PIAN
SCALE: NTS



o
0",

\\

\:
o \\

o

'IPING

f 1
1-=1
rj

~

~ /1
~ 0 I

f~ I

~ j!n I
jl ·1I,- 'I-" , I

~--~- ~jl l
~_=-:c=:- I

----O~

rl
\
-\
r

I

I

\
\
\ '

LEGEND:

o
o
z
-j

:::0
»
o
-j

o
:::0

:::0
o
»
o

= = =SS = = = STORM SEWER UNE

-- - -- CENl[R UNE

-0 --0-- CHAINUNk!'£NCE

»<": So 00 -./ CONTOIJR UNE THIS DOCUMENT IS THE PROPERTY OF BRISTOL-MYERS
SOUIBB CO. ANO THE INFORMATION CONTAINED HERE IS
CONSIDERED CONADENTlAL THIS DOCUMENT IS NOT TO
BE USED. REPRODUCED OR DISClOSED IN WHOLE OR IN

PAAT W1'Tli0l.IT THE PRIOR WRITTEN PERMISSION OF
BRISTOL-MYERS SOUIBS CO. IN EACH INSTANCE.

A ST"'-2 BASE UNE STAnON

0 MANHOlE

OC.O. ClEAN-OUT

Hptv POST INDICATOR VAlVE

• ~TCH BASIN

20.00 SPOT ElEVAlIONx

Appro"d by

Dr.II,. .."""
.."""
.."""
.."""

\
NOTE:
CONTRACTOR TO FURNISH AND
INSTALL BIOPILE GAS
SAMPLING PROBES AS SHOWN
ON P-103.

rl
\
-i
\

\
\

• Bristol-Myers Squibb
Company

1111.' BIOPILE PLAN

1'6/tti SOIL REMOVAl AND REMEDlATION

'tOll ••

S(ALE .

LAO fiLE NAH£

,'J

PR) HCiR:
DES I GNER·
VENDOR NAI1E,
VENDOR PROJ~CT HUMBER·
AUTHOR

01 S[ I Pll HE:

SYSHI1,

SYSTEM' ,

[au I PHENT



~- 0 ----- -- - 0-,
6I

\
\o
I
I,

\
\oI--
I

\

---0
1_

~ESTORED BIOPILE FENCE

NEW AERATION
BLOWER SKID

0-- --0-

/

I

I
6
[

WEATHERo

0-----

~
\

,
o '---1:'-- - - C -

\
\
\
\

<y

\
\

~

\

CONTRACTOR TO UNPLUG CATCH BASIN
OUTLET DURING BIOPLILE CONSTRUCTION

--0- - o --- - 0 0-- -- -0-- ---- 0 -- -

,
\

( "-\ )RESTORED SECURllY F.ENCE

o

I



lP COVER
SAM. SEE
ITAiLCD

~
PERIMETER BERM

STORMWATER CONTROL BERM

(TYP.)

4" CORRUGATED PERFORATED
WATER COLLECllON PIPE

3" CRUSHED STONE (3/4" SIZE
TYP.)

COVER

; LAG BOLTS WITHo ON 3'-0" CENTERS

2",6",8'-0" P.T. INSTALLED WITH
2" GAP BETWEEN EACH BOARD TO
ALLOW FOR RAIN WATER RUN-OFF

" P.T. INSTALLED WITH
JWEEN EACH BOARD TO
I RAIN WATER RUN-OFF
) COVER

2" PVC PIPE ::::------- ~:'~;p~T S~~~~~D B~EEN

(2) 2",8" P.T. BLOCKING

;>-------------t-"..q--i:r'-iI- r;BELOW 60 mil FML

-
8" P.T.

\60 mil LLOPE

1/2" SS WOOD SCREW (TYP.)

5/8" TAPERED SIUCONE
RUBBER PLUG (TYP.)

3/8" HOLE DRILLED INTO PIPE
(MONITORING PORT)

PLUMBERS

2" SCH. 40 PVC PIPE

12" (TYP.)

lHlS DOCUMENT IS THE PROPERTY Of BRISTOL-MYERS
SQUIBB CO. AND 'THE INFORMIl.llON CONTAINED HERE IS
CONSIDERED CONFlDEN11AL "THIS DOCUMENT IS NOT TO
BE USED, REPRODUCEDOR DISCLOSED IN WHOlE OR IN

PAAT WTTHOUT "THE PRIOR WRITTEN PERIoIISSIQN Of
BRISTOl-MYERS SOUIBB CO. IN EACH INSTANCE.

App r owed by

•• /U/"

• Bristol-Myers Squibb
Company

,,,t. BIOPILE SECTION AND
DETAILS

,rt)tcl SOIL REMOVAL AND REMEDIATION

SCALE:
(AD fiLE HAtH

"TE. 04110112
SHEET e .

P-102

PRJ MGR-
OES I GHER:
VEMOOR NAME,
VENDOR PROJ[tT HUMIHR

AUTHOR·

DISCIPLINE,

5'1'5T£111

SYSTEI1 ••

EQU I PI'IENT



PERIMffiR BERM

FLOW CO~OL VALVE AND
3/S" MONITORING POR

SEE DETAIL P-~02

STORMWATER CONTROL BERM

COVER

2",3" FL£XIBLE CONNECTION (TYP.) "
I
o

10'-0"
60 mi

40 PVC PIPE
3". CORRUGATED PE SLOTIED
PERFORATED PIPE w/FlLTER SOCK
(UPPER AND LOWER AERATION
PIPE)

6'-0"x6'-0",' '-0" REINFORCED
~9N5~ffi PAQ w/l4 REBAR AT

SECTION BIOPILE €
S<:AL£ NTS

(2) 2",S" PT

2"xS"
2" GI
ALLOY
COMP

3/8". x 4" LONG LAG BOLTS WITH
WASHER INSTALLED ON 3'-0" CENTERS

\60 mil
(2

DETAIL
sc~ NTS

3" SCH. 40 PVC HEADE

PRESSURE TREATED BLOCKING AS REQUIRED7

\ Z:
10'

TOP OF STORMWI



10' 20' 20' 10'

.
Catch
Basin

c·~JJ!£!lMuW>oI.nd! A"oclateI~ /Co.•....
- ---- ----- f--- THIs DOCUMENT IS Tl£ PROPERlY OF BRISTOl-t-IYERS

SOU/BB co. AND THE INFORMATION CONTJJNED HERE IS
CONSIDERED CONFlDENllAL THIS DOCUMENT IS NOT TO)r"-" t--- -'il f-- ..

P
BE USED. REPRODUCED OR DISCLOSED IN WHOL£ OR IN

PAAT WITHOUT THE PRIOR WRITTEN PERMISSION OF- r-----M---- f-- - BRISTOL-MYERS SQUIBB CO. IN EACH INSTANCE.

f---- ..-- ..-- ..-- .._ f-- .. Approud by· IICo - --------- f---
C II, I ••• r R" r ••• ~ I. t Iw, ., I ..Utl",N t-- ..-- ..-- ..-- ..- f--..

- r--------- f--- 0 •.• 1',. ..,",1"
r---"-- "--"--"- f-- ..

- f*-----Q ---~ f--
P"j e e I ""I', •. .."""

- r---------., f---
(111' II., r I ~g Itl ~ '. r r •• '4-d/n

t-- ..-- ..-- ..-- ..- f--."
~ - 1---------- f--- Q~ .• I ; t r •.• ," t. n,. •• ,11111"('I)

r---"--"--"-_"_ f-- .

- 1---------- f-- -

~
t-- ..-- ..-- ..-- ..- f-.

- ~----M---1! f---

~
~.- .. - .. - .. f--..

- --------- f-- _

t-- ..-- ..-- ..-- ..- f-- ..

b - 1---------- f--
('I) f---- ..-- ..-- ..--"_ f-.. I- r--------- f---

t--. '-- ._- "--"- f-- ..

~ Q---~ f-- -

r---" --. '--"--"- f-- .. \

Co Co - 1---------- f-- -.•.... ..- V -,
'" ~ d.1 f " •• ,rtp"." "

· ~
• Bristol-Myers0 10 20 30 40 SquibbLEGEND Company

FE E T
t II, BIOPILEGAS---- Lower aeration pipes SAMPLING PROBES

If'lftl SOIL REMOVAL AND REMEDIATION-- -- Upper aeration pipes ·Gas sample probe 4 feet below top of pile. 1IIl'rn

~
5%l: SHE ET •• :Gas sample probe 7 feet below top of pile. Must be minimum 1 DATE 04/10/12 P-103

SCAl E

feet above bottom of contaminated material. PRJ HGA: CAD FILE NAME
OES I GHER.
V[NDOR NAME I

VENDOR PROJECT HUHeER 1

AUTHOR.

o r s r I PL I NE;

SYSTEM:, SYSTEM" :
EaU I PI1ENT

I)



r

_.....L.[_ ;r~""m",

l,,"c< ''''

r 3'-V~P-PE(SLOTTEDl

_.....L._

l
-UPPER ZONE

-

PE POL YETHYLENE PIPE

PVC POL YVINYL CHLORIDE PIPE

F'i PRESSURE INDICATOR

TI TEMPERATURE INDICATI),

~ BLO~ER

BALL VALVE

FLEXIBLE HOSE

R£DUCER

SAMPLE TAP

BUTTERFL Y VAL VE

LOCALLY MOUNTED

UPPER ZONE

LO~ER ZONE

THIS DOCUMENT IS THE PROPERTY OF BRISTOL-MYERS
SQUIBB CO. AND THE INF'ORhAATION CONT.AJNED HERE IS
CONSIDERED CONADENTIAL THIS DOCUMENT IS NOT TO
BE USED, REPRODUCED OR DISCLOSED IN WHOLE OR IN

PART WITHOUT THE PRIOR WRITTEN PERMISSION OF
BRISTOL-MYERS SQUIBB CO. IN EACH INSTANCE

App roved by

•• /dd/)y

"

~ ~:':.: PIPING IDENTIFICATION

1. BLO~ER SYSTEM ~ILL BE PROVIDED BY THE INNER, AND ~ILL CONSIST OF T~O AMETEK-ROTRON,
MODEL NUMBER DR-656 4-HP, SINGLE-STAGE REGENERATIVE BLO~ERS, MAXIMUM 210 SCFM ~ 106' OF
~ATER COLUMN, O~NER \lILL PROVIDE THE SKID-MOUNTED BLO~ERS, ,

2, SKID-MOUNTED BLO~ERS \lILL INCLUDE A CONTROL PANEL IN A' NEMA 4X ENCLOSURE SUITABLE FOR
480v-3 PH~SE SUPPLY EQUIPPED ~ITH COMBINATION TYPE M~GNETIC MOTOR, STARTER ~ND
START ISTOP PUSH BUTTONS FOR MANUAL CONTROL OF BLO~ER,

..

•• , d d I ~ ,

• Bristol-Myers Squibb
Company

lrtle . PROCESS AND INSTRUMENTATION
DIAGRAM

'''I H' SOIL REMOVAL AND REMEDIATION

1-;0""""'-'-, '"04"-1"1"0/"'1"2---1 SHl~~I~01
SCHE:
PRJ was .
DES I GHER:

VENDOR NAME'

0.0 FILE NAME

VENDOR PROJE (T

AUTHOR,
NUMBER:

DISC I Pli NE,

SYSTEM:

SYSTEM •.

EQU I PMENT:

1-------1)



BUHERFL Y VAL VE

@OO
~

I
I
I cr 11100

_ _ _ _ 2:-~P-ss _

AMBIENT AIR

SOIL BLOVER, Bl (LOVER ZONE>
4 HP, 230/460V, 3'0
MFR/MDDEL'AMETEK'-RDTRUN
DR656, DR EQUIVALENT
MATL, STAINLESS STEEL

(i?)00
~

I
I
I wOO~L

AMBIENT AIR

2'-VAP-SS

SOIL BLDVER, B2 (UPPER ZONE>
4 HP, 230/460V, 3'0
MFRIMODEL,AMETEK-RDTRUN
DR656, DR EQUIVALENT
MATL, STAINLESS STEEL

;3' FLEX

~-PE2'-VAP-PVC.:
3'-VAP-SS

O----!Slf----..
2'x 3' REDUCER

VAP-PVC

t



Attachment B
Biopile Monitoring Forms



Form 1 - Biopile Air Flow Rate Monitoring Form

• Bristol-Myers Squibb Manufacturing Company Date:

Measured by:

Valve Time Initial balanced Flow following Flow following
No. air flow initial balancing fine adjustment Comments

(cfm) (cfm) (cfm)

BV1

BV2

BV3

BV4

BV5

BV6

BV7

BV8

BV9

BV10

BV11

BV12

BV13

BV14

BV15

BV16

BV17

BV18

BV19

BV20

BV21

BV22

BV23

BV24

BV25

BV26

BV27



Form 2 - Oxygen Concentration Balancing Form

I Bristol-Myers Squibb Manufacturing Company Date:

Sampled by:
Monitoring Time °2(%) Time 02(%) Time °2(%)
Point 10

SG-1

SG-2

SG-3

SG-4

SG-5

SG-6

SG-7

SG-8

SG-9

SG-10

SG-11

SG-12

Comments/Observations:



Form 3 - Soil Gas Monitoring Form

I Bristol-Myers Squibb Manufacturing Company Date:

Sampled by:

Date and time blower switched off (if respiration test):

Monitoring Time °2(%) CO2(%) Flam. (ppmv) H2S(%) PID (ppmv)
Point 10

SG-1

SG-2

SG-3

SG-4

SG-5

SG-6

SG-7

SG-8

SG-9

SG-10

SG-11

SG-12

Average value

Comments/O bservations:



Form 4 - Biopile Visual Inspection Form

• Bristol-Myers Squibb Manufacturing Company Date:

Time:

Non Mechanical Equipment
Cover

Exposed soil

Rips/tears

Ropes/boards secure

Yes / No

Yes / No

Yes / No

if yes to any above indicate on drawing

Fence
Damaged

Holes

Yes / No

Yes / No
if yes to any above indicate on drawing
Storm water channel

Blockages

Integrity

Yes / No

Non Mechanical Equipment, General Observations:

Berms

Biopile Cover

Catch Basin

Integrity of toe

Integrity of crest

Mechanical Equipment

Blower

Valves

Gauges

Sump Pump



AppendixK

Biopile Monitoring and Inspection Forms
(on CD)



Appendix L

Biopile Shutdown and Respiration Test
Memorandum

(on CD)



AppendixM

Hazardous Waste Disposal Log and
Manifests

(on CD)



AppendixN

RCRA Characteristic Analytical Results
(on CD)



Appendix 0

Non-Hazardous Waste Disposal Log and
Manifests

(on CD)
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1.0 Background Information
1.1 General Facility Description

Bristol-Myers Squibb Manufacturing Company (BMSMC) is a facility located in the
Commonwealth of Puerto Rico at State Road #3, Km 77.5 in Humacao. BMSMC is a
publicly held corporation with principal offices in New York City, New York. A Site
Vicinity Map is included as Figure 1-1.

BMSMC operates a pharmaceutical manufacturing facility which produces drugs for
human consumption. The facility has been in operation since 1970. The BMSMC Plant
currently consists of two active production buildings and other supporting facilities
incl uding waste treatment facilities. The site consists of approximately 48 acres.

BMSMC submitted a Temporary Unit Operations and Maintenance (TU O&M) Plan
(AMAI, May 2012) which contained the operation, maintenance, and closure
requirements for a soil treatment cell to be used as part of the implementation of an
Interim Corrective Measure (ICM) at the "Building 5 Area" which was designated by the
U. S. Environmental Protection Agency (USEP A) as Solid Waste Management Unit No.
20. The ICM is part of a RCRA Corrective Action Program being implemented at the
Humacao facility in accordance with the terms ofBMSMC's Final RCRA Hazardous
Waste Treatment and Storage Permit No. PRD090021056 (RCRA Permit).

This report, prepared by CAR Engineering of San Juan, Puerto Rico, documents the
removal and offsite disposal of "Area E" hazardous and non-hazardous soil from the
treatment cell and subsequent closure of the treatment cell. CAR Engineering provided
oversight and certification that all removal, disposal, and closure activities were
conducted in accordance with the USEPA-approved 2012 TU O&M Plan. This report
was initially submitted in September 2014, within 60-days after the closure was
completed. This report has been revised based on comments sent to BMSMC in a letter
from USEPA received on February 23,2015.

1.2 Project Description

Building 5, which became operational in 1972, is the former BMSMC bulk chemical
manufacturing facility. A RCRA Facility Investigation (RFI) at the Building 5 Area was
completed in 1996 as part of the RCRA Corrective Action Program. During
implementation of the RCRA Facility Investigation in the area, it was determined that
hazardous constituents were released into the subsurface from certain underground pipes
used to convey process wastewater to the former BMSMC incinerators. Investigations

1
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completed at the Building 5 Area confirmed the presence of elevated levels of
contaminants in soil and groundwater.

BMSMC implemented a phased ICM to address source area soil at the Building 5 Area.
Phase 1 ofthe ICM, which involved excavation, treatment, and reuse or off-site disposal
of approximately 1,800 cubic yards (cu yds) of impacted soil ("Area A" soil) was
completed in March 2007. Phase 2 of the ICM, which involved the excavation,
treatment, and off-site disposal of approximately 2,000 cu yd of impacted soil ("Area B"
soil) was completed in March 2008. Phase 3 of the ICM, which involved the excavation,
treatment, and off-site disposal of approximately 2,000 cu yd of impacted soil ("Area C"
soil) was completed in March 2010. Phase 4 of the ICM, which involved the excavation,
treatment, and off-site disposal of approximately 1,900 cu yd of impacted soil ("Area D"
soil) was completed in May 2011. Phase 5 of the ICM, which involved the excavation,
treatment, and off-site disposal of approximately 1,800 cu yd of impacted soil ("Area E"
soil) was completed in June 2014. Ex-situ biodegradation treatment included placement
of excavated soils in a soil treatment cell ("Biopile") lined with 60 mil high density
polyethylene (HDPE). The Biopile was equipped with an aeration system to enhance the
aerobic biodegradation of the impacted soil.

Closure requirements for the Biopile were reviewed and approved by the VSEP A in a
letter dated August 14, 2012 to BMSMC. The letter approved closure of the Biopile
under the requirements as contained in the TV O&M Plan. CAR Engineering was
contracted by BMSMC to serve as the project's Puerto Rico licensed Professional
Engineer (P.E.) responsible for certifying that closure activities were performed as per
regulatory requirements. CAR Engineering's role in the project was to certify that the
soil treatment cell was closed in a manner that achieves closure performance standards
and in accordance with the provisions of the VSEPA-approved TV O&M Plan. Engineer
Carlos Rivera is the registered and qualified P.E. that has inspected and verified closure
activities and procedures, and is certifying that activities were properly conducted. Mr.
Rivera's P.E. credentials are included in Appendix P-l

From March 2014 through June 2014, CAR Engineering provided oversight of the
removal and management for off-site disposal of the Area E hazardous and non-
hazardous treated soil contained within the Biopile, and the subsequent closure of the soil
treatment cell and associated equipment. Aeration system components external to the
Biopile were disconnected and disposed of and the Biopile cover system was removed
and disposed with the treated soil. All treatment system components within the Biopile
(i.e., perforated piping, soil gas monitors, tubing) as well as the gravel drainage layer
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underlying the treated soil were loaded onto trucks and disposed at an off-site RCRA
Subtitle D landfill. Transportation and disposal of non-hazardous waste generated during
the closure was documented on non-hazardous waste manifests (EQB Form PGC-012) as
required in Regia 644, Inciso D (7) del Reglamento para el Manejo de los Desperdicios
Solidos No Peligrosos de la JCA.

BMSMC contracted the services of Clean Harbors Environmental Services (Clean
Harbors) and Constructora EI Alba to be the contractors responsible for the removal of
the soil from the treatment cell. Clean Harbors was responsi ble for the removal of 1,198
tons of hazardous soil and disposal at a hazardous waste disposal facility located in EI
Dorado, Arkansas. Constructora EI Alba was responsible for the removal of 1,783 tons
of non-hazardous treated soil and disposal at the EI Coqui RCRA Subtitle D landfill
located in Humacao, Puerto Rico. Constructora EI Alba was also responsible for the
removal and disposal of the Biopile's bottom plastic liner, the Biopile's concrete
retaining walls, and the plastic-lined stormwater retention berms as non-hazardous waste
at the EI Coqui RCRA Subtitle D landfill. Additionally, BMSMC contracted the services
of Anderson Mulholland & Associates, Inc. (AM AI) of White Plains, New York to
collect confirmatory soil samples and to provide general consulting services related to the
Building 5 Area ICM. AMAI subcontracted Accutest Laboratories (Accutest) of Dayton,
New Jersey to perform the required laboratory analyses.

CAR Engineering's scope-of- work was organized into the following tasks:

• Provide periodic oversight of the dismantling of the Biopile to ensure work was
performed in accordance with the provisions of the VSEPA-approved TV O&M
Plan

• Conduct a detailed inspection of the soil treatment cell liner for rips, tears or other
conditions which may have allowed the migration of contaminants of concern
(COCs) to subsurface soil.

• Provide oversight of AMAI during collection of confirmatory soil samples.

• Prepare a closure certification report summarizing the closure activities described
above to certify that closure of the Biopile achieved closure performance
standards set forth in the TV O&M Plan and 40 CFR 264.111.

3
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2.0 Summary of Site Inspections
CAR Engineering conducted site inspection activities from March 26, 2014 to July 11,
2014 (Monday to Friday). Site inspections were periodically performed by CAR
Engineering and the observations made during these inspections were recorded in
inspection reports. Photographs of the project area were also taken. Photographic
documentation taken by CAR Engineering during the site inspections are included in
Appendix P-2. The inspection reports are included in Appendix P-3.

2.1 Oversight of Soil Removal

The ICM involved excavation of contaminated soil from Area E and placement of the soil
in an on-site soil treatment cell ("Biopile") for treatment by ex-situ biodegradation.

CAR Engineering provided periodic oversight of the removal from the soil treatment cell
of Area E soils and the subsequent Biopile closure to ensure that work was performed in
accordance with the provisions of the TV O&M Plan. Project activities began on March
14,2014 with a contractor kick-off meeting. Between March 26,2014 and July 11,2014
CAR Engineering conducted periodic inspections of soil removal activities. CAR
Engineering's inspections included an evaluation of the cover system to ensure that
Biopile soil and all components that may have contained impacted soil were properly
removed from the Biopile and transported off-site for disposal.

CAR Engineering also evaluated whether the project area was properly lined and that
storm water runoff controls were in place to prevent migration of impacted soil from the
Biopile during removal activities. CAR Engineering observed that a high density
polyethylene (HDPE) flexible membrane was placed on the ground surface across the
entire project area to prevent migration of impacted soil from the Biopile during removal
activities. CAR Engineering also noted the soil treatment cell was surrounded by a 12-
inch high earthen berm to prevent the run-on of precipitation from adjacent areas and
runoff of precipitation from the Biopile.

As indicated in Table 2-1 and Table 2-2, excavated materials including hazardous and
non-hazardous soil as well as equipment associated with Biopile construction were
disposed off-site from March 26,2014 to July 11,2014. BMSMC contracted Clean
Harbors to remove the soil from the Biopile that did not achieve the Tier 1 treatment
standard established in the TV O&M Plan. This soil was managed as hazardous waste
and placed in I-cubic yard "Flexbin" containers. Clean Harbors utilized a Volvo
EC220D excavator to move soil in the treatment cell to near a Volvo BL60B backhoe
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loader to load the soil directly into the FIexbins. Each Flexbin was weighed on a portable
scale, and the maximwn weight of soil placed in each Flexbin was limited to 1,800
pounds. The weight limitation for the Flexbin was a requirement by the disposal facility.
Soil was manually added or removed to the Flexbin at the portable scale station to ensure
the 1,800 pound limitation was not exceeded. The Flexbins were managed within the
project area using GENIE GTH-5519 forklift. After the maximwn weight was achieved
for the FIexbins, the Flexbins were loaded into 40-foot long sea containers by the forklift.
Due to space considerations inside the 40-foot long sea containers, a maximum of22
Flexbins per container could be accommodated. Clean Harbors subcontracted Hernandez
to transport the soil to the San Juan Port. The sea containers were then loaded onto
Horizon ships and transported by sea to Port Arthur, Texas where they were unloaded
from the ships, and transported by Clean Harbors' trucks to Clean Harbor's RCRA Part B
Hazardous waste disposal facility located in El Dorado, Arkansas. As indicated on Table
2-1, Clean Harbors disposed 1,198 tons of hazardous soil at the hazardous waste disposal
facility located in El Dorado, Arkansas. Copies of the hazardous waste manifests that
docwnent the transportation and disposal are provided in Appendix P-4. The manifests
presented in Appendix P-4 identify two designated facilities for receipt of the hazardous
soil: the Clean Harbors hazardous waste disposal facility located in El Dorado, Arkansas
and Safety-Clean Systems, Inc. located in Maniti Puerto Rico. The Safety-Clean
Systems, Inc. facility is a RCRA Part B Permitted Storage Facility that was used for the
temporary storage of a portion of the hazardous waste prior to shipment to the Clean
Harbors hazardous waste disposal facility located in El Dorado, Arkansas. In these
instances, the transporter Hernandez transported the sea containers to the Safety-Clean
Systems Inc. Facility in Maniti where they were temporarily stored until they could be
transported to the San Juan Port for shipment to the Clean Harbors El Dorado hazardous
waste disposal facility.

BMSMC contracted Constructora El Alba to remove the non-hazardous treated soil from
the Biopile. Constructora El Alba utilized a Volvo EC220D excavator to remove the soil
from the treatment cell and loaded directly into dump trucks for disposal off-site.
Constructora El Alba subcontracted FS Transport Group Corporation to transport the soil
in plastic lined dump trucks to the disposal facility, the El Coqui RCRA Subtitle D
landfill located in Humacao, Puerto Rico. As indicated in Table 2-2 Constructora El
Alba disposed 1,783 tons of non-hazardous treated soil at the El Coqui RCRA Subtitle D
landfill located in Humacao, Puerto Rico. Copies of the non-hazardous waste manifests
are provided in Appendix P-S.
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2.2 Inspection of the Soil Treatment Cell Liner
After the removal of the gravel drainage layer, CAR Engineering performed a detailed
inspection of the liner to identify and document rips, tears, or other conditions that could
have impacted the subsurface soil located beneath the liner. Rips and tears in the liner
were identified in the field and marked. The approximate location of each tear is shown
on Figure 2-1. Twelve liner tears were observed and reported during the liner inspection
and are summarized in Table 2-3. CAR Engineering completed a Liner Damage Report
for each tear. These reports are included in Appendix P-3. All liner Damage Reports
were reviewed and approved by the Certification Engineer.
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3.0 Summary of Soil Sampling Activities
3.1 Oversight of Soil Sample Collection

On June 14,2014 AMAI collected confirmatory soil samples beneath the footprint of the
soil treatment cell location. CAR Engineering was present during the soil sampling
activities and observed AMAI personnel collect samples. As specified in the TV O&M
Plan, soil samples were collected from the top 6 inches of soil immediately below the
liner to determine if operation of the Biopile had impacted the underlying soil. The soil
base that was placed over the liner was removed prior to collection of samples.

Soil sample locations were selected by AMAI as follows:

• Twelve confirmatory soil samples were collected beneath possible release points
(i.e., tear location) identified during the liner inspection.

• The footprint of the Biopile was divided into four equal-sized quadrants. One soil
sample was collected at the approximate center of each quadrant for four
confirmatory soil samples.

Approximate soil sample locations are shown on Figure 3-1. As required by Section 4.4
of the TV O&M Plan, the samples were analyzed for the following COCs: xylene,
ethyl benzene, acetone, and MIBK according to SW846 Method 8260 and methanol
according to SW846 Method 8015. Accutest conducted the sample analyses. Quality
Assurance/Quality Control (QAlQC) samples were also collected, including one trip
blank, a matrix spike/matrix spike duplicate, an equipment blank, and a field duplicate
sample.

3.2 Laboratory Analytical Results

Analytical results were validated by Rafael Infante, of San Juan Puerto Rico. The
validation reports and validated laboratory data sheets are included in Appendix P-6. All
analytical data were determined to be valid and useable. Validated analytical results for
the liner samples are presented in Table 3-1. Applicable Tier 1 and Tier 2 treatment
standards are also included in Table 3-1. The laboratory analytical results of the
confirmatory soil samples indicated the following:

• The concentration of each COC in every sample was non-detect

• The detection limit for each COC for every sample was less than the Tier 2
treatment level
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4.0 Summary of Closure Activities
Closure activities were conducted in accordance with the requirements provided in the
VSEP A-approved TV O&M Plan. All soil and associated equipment were removed in
accordance with Section 4.3 of the TV O&M Plan.

The confirmation soil sampling results indicated the concentration of all COCs was
below Tier 2 treatment standards. No additional sampling is required beneath the former
soil treatment cell.
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5.0 Closure Certification
I, Carlos A. Rivera Hernandez, hereby certify that I am of legal age and a resident of San
Juan Municipality of Pue110 Rico. I am a Professional Engineer authorized to practice in
Puerto Rico with license number 7937.

I am the Professional Engineer designated by Bristol-Myers Squibb Manufacturing
Company ("BMSMC") in Humacao, Puerto Rico to inspect and certify the closure
activities associated with the Interim Corrective Measures, Building 5 Area (Biopile
Removal).

The removal activities which included sampling and documentation processes were
inspected by me. I certify that the activities were conducted in full compliance with the
Temporary Unit Operation and Maintenance Plan and alJ applicable Federal and State
Laws and Regulations. The closure achieved closure performance standards as set for by
40 CFR 264.111 ; as such, the specifications of the USEPA-approved Temporary Unit
Operation and Maintenance Plan, Building 5 Area (Revision 1.0), Bristol-Myers Squibb
Manufacturing Company, Humacao, Puerto Rico dated July 2014 are completed at this
time.
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Renovado
191Aug/2013Estado Libre Asociado de Puerto Rico

Commonwealth ofPuerto Rico
DEPARTAMENTO DE ESTADO

Department of State
Secretaria Auxiliar de Juntas Examinadoras

Offi~e of the Assistant Secretary oj State for Examining Boards

La Junta Examinadora de Ingenieros y Agrimensores
The Examining Board of Engineers and Surveyors

par lapresente certifica que
hereby certifies that

Carlos' A Rivera Hernandez
por haber cumplido todos 10s requisitos de Ley, ha sido inscrito

en el Registro de esta Junta como
having met all the requirements oflaw, has been registered as:

Ingeniero Licenciado, RPA
Licensed Engineer; SPR

En testimonio del cual se expide esta licencia para el ejercicio de dicha profesi6n bajo el sello de la Junta.
In testimony whereof this license is issued to practice as a professional, under the seal of the Board of Examiners.

En San Juan, Puerto Rico, efectivo el 31 de julio de 2013.
In San Juan, Puerto Rico, effective on July 31, 2013.

Licencia Numero: 7937
Certificate Number:

~~~ 17 Presidente..~ (B'lrr)
v--. ,J_lllVencimiento: 30 de julio de 2018

Expires: July 30, 2018 S~~~ta7i~lfa~~
Auxiliary Secretary
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Photographic Log

Property Name: Bristol-Myers Squibb Location: BIOPILE

Date: March 21, 2013 Photo Number: 1

Comments:

Newly constructed Biopile. Photograph taken from the roof of Building 5 looking
toward the west.



Photographic Log

Property Name: Bristol-Myers Squibb Location: BIOPILE

Date: May 17, 2013 Photo Number: 2

Comments:

Biopile aeration piping, storm water collection berm, and Biopile top cover.
Photograph taken from northwest side of the Biopile looking toward the east.



Photographic Log

Property Name: Bristol-Myers Squibb Location: BIOPILE

Date: May 17,2013 Photo Number: 3

Comments:

Biopile storm water collection berm and Biopile top cover on south side.
Photograph taken from southwest comer of Biopile looking toward the east.



Photographic Log

Property Name: Bristol-Myers Squibb Location: BIOPILE

Date: April 1, 2014 Photo Number: 4

Comments:

Removal of hazardous soil. Hazardous soil was loaded into lined Flexible
Intermediate Bulk Containers (FIBCs). Photograph taken from the north side
of the Biopile Project area looking toward the southeast comer of the Biopile.



Photographic Log

Property Name: Bristol-Myers Squibb Location: BIOPILE

Date: May 7,2014 Photo Number: 5

Comments:

Removal of hazardous soil. Hazardous soil was loaded into lined FIBCs.
Photograph taken from north side of the Biopile Project Area looking toward
the south side of the Biopile.



Photographic Log

Property Name: Bristol-Myers Squibb Location: BIOPILE

Date: April 24, 2014 Photo Number: 6

Comments:

Excavator bucket screening of soil within Biopile. Each bucket of soil removed by
the excavator was field screened for total VOCs using a field-calibrated PID meter.
Photograph taken from the north side of the Biopile looking toward the south.



Photographic Log

Property Name: Bristol-Myers Squibb Location: BIOPILE

Date: Apri129, 2014 Photo Number: 7

Comments:

Biopi1ehazardous soil removal. Hazardous soil was loaded into lined FIBCs by
the backhoe and the FIBCs were managed within the Biopi1eProject Area using
a GENIE GTH-5519 forklift. Photograph taken from the north side of the
Biopi1eProject Area looking toward the southeast comer of the Biopi1e.



Photographic Log

Property Name: Bristol-Myers Squibb Location: BIOPILE

Date: May 16,2014 Photo Number: 8

Comments:

Filled FIBC readied for transport in 40-foot long sea containers shown in the
background. Photograph taken from west side of the Biopile Project Area looking
east.



Photographic Log

Property Name: Bristol-Myers Squibb Location: BIOPILE

Date: June 10,2014 Photo Number: 9

Comments:

Treated soil removal from Biopile by the excavator and loaded into a dump truck
for off-site disposal at Waste Management's Humcao Landfill. Photograph taken
from the southeast comer of the Biopile looking toward the northwest.



Photographic Log

Property Name: Bristol-Myers Squibb Location: BIOPILE

Date: June 13,2014 Photo Number: 10

Comments:

Biopile project area after the removal of the treated soil. Liner was hand swept.
Photograph taken from the northeast comer of the Biopile looking toward
the southwest.



Photographic Log

Property Name: Bristol-Myers Squibb Location: BIOPILE

Date: June 17,2014 Photo Number: 11

Comments:

Rip in Biopile bottom liner. Bottom liner was inspected for rips and tears.
Rips and tears were marked and the soil under the rip or tear was sampled.
Photograph taken from inside the north side ofBiopile looking toward the
north interior wall of the Biopile.



Photographic Log

Property Name: Bristol-Myers Squibb Location: BIOPILE

Date: July 14, 2014 Photo Number: 12

Comments:

Final load of Biopile debris waste in a dump truck. Closure was completed
when the last load of Biopile debris was removed for off-site disposal at Waste
Management's Humacao Landfill on July 14, 2014. Photograph taken from a
step ladder located inside the Biopile Project Area looking toward the east.



Photographic Log

Property Name: Bristol-Myers Squibb Location: BIOPILE

Date: July 14, 2014 Photo Number: 13

Comments:

Biopile Project Area after the final load of Biopile debris waste was removed for
off-site disposal at Waste Management's Humacao Landfill on July 14, 2014.
Photograph taken from the northeast comer of the former Biopile area looking
toward the southwest.


